Introduction
Women diagnosed with breast cancer who are undergoing treatment or adjuvant therapy are advised to avoid pregnancy due to the potential detrimental impact on their health as well as potential impact on the fetus. 1 However, most are also told to avoid estrogen and progestogen/progestin hormones, which are components of many modern contraceptive methods. In fact, the Centers for Disease Control and Prevention discourages use of combined contraceptives in patients with any active cancer, not just breast cancer, within 6 months of diagnosis or treatment due to the increase in venous thromboembolism risk. Although clinicians may assume that these patients are practicing abstinence, many breast cancer patients remain sexually active during and after chemotherapy, and many use condoms rather than highly effective contraception methods. 2, 3 This introduces a higher risk of unintended pregnancy, as the rate of unintended pregnancy with typical use of condoms has been estimated to be 18% in the general population. 4 In contrast, the failure rate of the copper intrauterine device (IUD) a non-hormonal method, is estimated to be ,1%. 4 According to the World Health Organization Medical Eligibility Criteria for Contraceptive Use, the recommended contraceptive methods for women with a history of breast cancer within 5 years are condoms or the copper IUD. 5 Female cancer survivors are less likely to use highly effective methods of contraception compared to the general US population. 4 However, little is know about the reasons behind both lower rates of using highly effective methods and choice of contraceptive methods.
Given the importance of using highly effective contraception to prevent unintended pregnancy especially during cancer treatment, we conducted an exploratory study to learn more about reproductive-aged breast cancer survivors' knowledge of contraceptive options, experiences obtaining contraceptive counseling, concerns about contraceptive use, and barriers to adopting highly effective contraception methods such as a copper IUD. Gaining a deeper understanding of survivors' experiences and concerns about contraception will benefit health care providers and researchers in identifying better approaches to help their patients make informed contraceptive decisions.
Methods

study design
We utilized a qualitative research approach, including an option to participate in a focus group or individual interview, to collect in-depth information on breast cancer survivors' knowledge, experiences, and concerns about contraception. The study was approved by the Human Research Protection Program at the University of California, San Diego. All of the participants provided written informed consent.
sampling and eligibility criteria
We recruited English-speaking, reproductive-aged female breast cancer survivors (aged 18-50 years) who were diagnosed with Stage 0-IV breast cancer within five years prior to study enrollment. Participants were recruited between 2013 and 2014 from the Moores Cancer Center at the University of California, San Diego and via the local Young Survival Coalition.
Interviewing and data collection
Focus groups included 2-5 participants each. Groups were purposefully small because of the sensitive subject matter. One participant elected to complete an individual semi-structured interview. The length of each focus group/ interview was approximately 60 min.
We used a semi-structured guide with open-ended questions that were designed to encourage an in-depth discussion of participants' experiences both at the time of their cancer diagnosis and afterward. The guide included questions regarding: knowledge of contraception (eg, "What do you know about contraception options for breast cancer survivors?"); contraceptive counseling experiences (eg, "How would you summarize your experience with contraceptive counseling as a breast cancer survivor?"); feelings about contraception (eg, "How do you think most other young breast cancer survivors feel about contraception?"); and concerns about using a recommended method of contraception for breast cancer survivors (eg, "How do you feel about using a copper IUD for contraception?"). Both the focus groups and the structured interview were audio-recorded with participant permission. To ensure accuracy and avoid erroneous recall, we reviewed the recordings and compared them against the notes taken.
analysis
The focus groups and interview were transcribed and imported into NVivo qualitative data analysis software (NVivo 10; QSR International, Melbourne, VIC, Australia). 6 We used cross-case analysis to identify themes, combining answers from all participants and using these grouped answers to analyze responses. 7 We used inductive analysis, allowing patterns and themes to emerge from the raw data. After each focus group or interview, the research team met to discuss the session and responses, evaluate the quality of the session, and to make improvements for future sessions. We used the following iterative strategy to analyze the data: 1) reading and re-reading qualitative data to begin developing codes; 2) coding data to begin developing themes and sub-themes; 3) identifying and noting categories and variations in themes; 4) reducing data to essential points; and 5) developing an overall final interpretation. 8 The principal investigator and a coinvestigator collected the data. The coding and identification of themes was conducted separately by two coinvestigators. The two coinvestigators and the principal investigator came to a consensus about the final themes and sub-themes and confirmed that the themes accurately represented the discussions.
Results
study participants
This study included 10 reproductive-aged sexually active women diagnosed with breast cancer within the prior 5 years. The age range of participants was 30-47 years (mean 40 years). Participants reported variable cancer stages: one The participants were racially and ethnically diverse, and most had at least a college degree. Participant characteristics are in Table 1 .
Themes
The following five themes emerged from the data: 1) there is misinformation and lack of information on contraceptive options and risks; 2) women fear unintended pregnancy but have limited guidance on prevention; 3) doctors treating cancer do not focus on reproductive health issues; 4) peers are a trusted source of contraception information; and 5) information about contraception should be provided soon after diagnosis.
Theme 1: There is lack of information or misinformation on contraceptive options and risks
Many participants mentioned the lack of information that they were given regarding their contraceptive options. In addition, sometimes information seemed incorrect or incomplete. Some participants also received messages focused on avoiding pregnancy, but not specific contraceptive recommendations.
My doctor talked about it … [I] needed to be sure not to get pregnant because of the chemo. So the first few appointments she was like, you're using contraception right, you're sure you're using contraception. So nothing beyond that … she didn't tell me any choices, but she wanted me to be safe and use something so that I didn't get pregnant.
And similarly my oncologist sort of kind of scared that into me and was even doing pregnancy tests when I would come in for … checkups.
Sub-theme 1A: Women were specifically concerned about the safety of using a copper IUDs with magnetic resonance imaging (MrI) Participants were confused about whether or not a copper IUD would be incompatible with their MRI scans. Some were advised against use of the copper IUD or were instructed to remove the copper IUD prior to an MRI scan. sub-theme 1B: contraceptive discussions were often deferred to an obstetrician gynecologist (Ob/gyn), but participants would prefer to receive that information from a member of their cancer care team Overall, participants reported that when they asked their cancer care providers about contraception, they were referred to their Ob/Gyn for specific recommendations. 
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Participants discussed seeing an "amazing" number of doctors during their cancer treatment. Overall, women expressed a preference for one of these providers to offer contraceptive counseling, rather than going to yet another appointment. While there was a clear preference for contraceptive counseling to be integrated into their overall cancer care, there was no consensus on who should conduct the counseling.
Theme 2: Women fear unintended pregnancy but have limited guidance on family planning options Women recalled being told not to get pregnant, but reported receiving little information on contraceptive options, resulting in a general fear about unintended pregnancy and risk to the baby. subtheme 2a: awareness of the teratogenicity of chemotherapy and radiation Many of the participants were aware of the teratogenicity of some of the chemotherapeutics and hormone treatments. They were afraid of getting pregnant because these medications could be harmful to the baby.
She was just making sure that I understood that it was very serious that, you know you cannot, you know if you get pregnant you have to abort it because you're going to be doing chemo. I don't think she said the word like you have to abort it, but obviously I think it was implied that like okay so if you get pregnant then you have all these chemicals and that's not going to be good for the baby.
I heard that on tamoxifen you shouldn't be getting pregnant, so it was like should I do another form of barrier than just condoms, but my oncologist said that it was fine if I just did the condoms.
While most participants were informed of the teratogenic risk from their doctors, others had to connect the dots on their own. I don't know if it's because I did not have chemo, but nobody ever told me that you need to make sure you don't get pregnant. I mean common sense kicked in and I knew that, but I went through radiation and nobody ever addressed that though really and I don't feel short changed because of it, but it might be good for some people to be told that.
Theme 3: Doctors treating cancer do not focus on reproductive health issues
Participants reported that there was lack of guidance on reproductive issues, including contraception and fertility issues. They reported that their cancer care providers focused primarily on treating cancer rather than addressing their reproductive health needs. Some women reported feeling abandoned on these issues. As one participant said, "I think oncologists deal with death every day. They only want to save your life. They don't really look outside of what quality of life you want to have for yourself or what you want to do."
Theme 4: Peers are a trusted source of contraception information
Women reported that they trusted the contraception information from fellow breast cancer survivors because it was based on personal experience, and they valued peer mentorship on reproductive health concerns.
So for me coming from a survivor, any information coming from a survivor gets like up here because they have actually gone through it so. Because a lot of the doctors that I had actually had never had cancer. You know they are very knowledgeable but they never like had it, never had it young. I mean and in terms of like I did not, I would rather it had come from a woman to tell you the truth … it is just probably a personal preference but if it came from a woman and a survivor I will listen. I love my oncologist and I feel I can speak … openly about anything, but I think maybe, you know sitting down … with other survivors who have been through the same process and around the same age I think … It's a lot and nobody will understand unless they're in your same shoes.
Participants voiced a preference for peer counselors who also had medical knowledge, such as a nurse who was a breast cancer survivor.
[I would want to talk to] Somebody who is within the medical field, a nurse or another doctor, who's part of our team here and she's also a survivor … somebody who's actually knowledgeable.
If we're talking about contraception and fertility, you know we all have really key things that are impacting us during that time and everyone's experience is so different … so 
Theme 5: Information about contraception should be provided soon after diagnosis
Several participants preferred early discussion of reproductive consequences of treatment and contraception counseling, in one of the first few visits with their oncologist. In many cases, women reported that the discussion did not happen early enough, leaving the women with anxiety when the topic came up at a later time. 
Discussion
We identified several main themes regarding the contraceptive counseling experiences, concerns and needs of the breast cancer survivors we interviewed. The most significant finding was that participants in this study indicated they wanted more contraceptive information sooner after their cancer diagnosis. Several of the participants voiced that they knew that they should not get pregnant after their diagnosis, but they did not know the safe and effective contraceptive methods they could utilize. They were fearful of hormonal contraceptive methods and believed that barrier methods, such as condoms, were their only option.
Participants were also uncertain about the safety of using a copper IUD if they required MRIs. This is an area of disconnect between some obstetrics and gynecology and radiology disciplines, especially when a 3 Telsa MRI machine is utilized instead of a 1.5 Telsa MRI machine. This is an area with limited published research. Berger-Kulemann et al 9 demonstrated the safety of the copper intrauterine device with an ex vivo study (outside the body). No in vivo (within the body) research studies have been done. A case series study involving 18 women, evaluating patients with a Paragard IUD and a 3 Telsa MRI, suggests safety, with only one patient having a dislocation and another with a partial perforation (though the timing of both is unclear, as these may have been present prior to the MRI being done). 9 Although the existing research suggests the safety of current MRIs with a copper IUD, oncologists may remain concerned and counsel their patients not to use the copper IUD. Clearly, there is a need for further research on this topic. Better communication among family planning specialists, radiologists and oncologists may ensure that patients receive consistent, accurate evidence-based counseling.
Despite the focus of this study being on contraceptive needs of this patient population, the desire for comprehensive reproductive health information, including on fertility, came up several times. Participants indicated the need for more fertility preservation and contraception information by knowledgeable clinicians soon after the diagnosis of breast cancer. There was strong interest in a peer counselor program to help meet these reproductive health informational needs. Similar peer counselor programs exist for HIV prenatal pregnant patients. 10 In the study conducted by Richter et al, 10 the peer intervention consisted of four antenatal and four postnatal small group sessions led by peer mentors. The peer mentoring focused on improving maternal and infant well-being. Ideally, participants in our study desired a breast cancer survivor peer counselor who was also a clinician with reproductive expertise. Patient navigators have been successfully utilized among breast cancer patients however patient navigators or peer mentors have not been used to specifically address reproductive health concerns. 11 Based on the feedback from the participants in this study, adding reproductive health to an existing patient navigator program may be of benefit.
This study contributes to the emerging research on the family planning and contraceptive needs of reproductiveaged cancer survivors. There are very few existing studies on this topic. Güth et al 12 conducted a survey of 100 breast cancer patients ,40 years old and 101 medical oncologists regarding contraceptive counseling. This study found that most participants at the time of diagnosis were not using highly effective contraception. Only 8% of participants were using IUDs. Although 90% of oncologists reported using contraception prior to starting therapy, only 20% reported that they inform the patients that reliable contraception is needed prior to starting therapy, ask about which method is used during treatment and refer patients to a gynecologist for contraception counseling. 12 Compared to the study done by Güth et al, our study gives more in-depth qualitative information about the contraceptive practices among breast cancer patients, however does not tell us in-depth qualitative information about the oncologist counseling.
There are some limitations of our study. Most notable was that the study size was small. In addition, while the participants were ethnically diverse, the majority had a college education and seemed well informed about their medical conditions. Inclusion of a more diverse education
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Mody et al level participant population could have yielded different results. As with all qualitative studies, the results apply only to our participant population and therefore may not be generalizable.
The results of this study demonstrate the information gaps and areas for improvement in family planning education for reproductively aged breast cancer survivors. The findings provide preliminary data characterizing the level of contraception concerns across a diverse group of breast cancer survivors that will aid the development of effective interventions in the future. The major strength of this study was utilizing a qualitative research design which provides in-depth insight into the current contraceptive counseling breast cancer survivors receive and how these women envision improved contraceptive counseling.
